Effects of testosterone, estradiol, aromatase inhibitor, gonadotropin and prolactin on the response of mouse testes to acute gonadotropin stimulation.
These studies determined the local acute responsiveness of the testis to intratesticular administration of human chorionic gonadotropin (hCG) under basal, stimulated (systemic hCG pre-treated), hypogonadotropic (steroid pre-treatment) and hyperprolactinemic conditions in male mice. In addition, testicular testosterone (T) levels were determined after intratesticular administration of the aromatase inhibitor, 4-hydroxyandrostenedione (4-OHA) or progesterone under basal or hCG-stimulated conditions. Intratesticular administration of 0.025, 0.25, 2.5 or 25 mIU hCG resulted in a dose-dependent (3- to 14-fold) increase in testicular T concentrations in hCG compared to vehicle-injected testes. Systemic (i.p.) pre-treatment with 5 IU hCG 24 h before prevented any further increases in the already elevated (10-fold basal) T levels after direct intratesticular hCG injection. Pretreatment with 250 micrograms testosterone propionate (TP) reduced basal testicular T concentrations, but resulted in increased responsiveness to intratesticular hCG administration. In contrast, estradiol benzoate (EB) pretreatment, which also reduced basal testicular T concentrations, did not affect the testicular responsiveness to hCG. Hyperprolactinemia reduced testicular responsiveness to intratesticular administration of 0.025, 0.25 or 2.5 mIU hCG, but basal levels of testicular T were elevated. One hour after intratesticular injections of an aromatase inhibitor, 4-OHA; (0.25 micrograms) testis, T levels were increased in males pre-treated with 5 IU hCG (i.p.) 24 h earlier. Higher doses of 4-OHA (2.5, 25 or 250 micrograms) resulted in significant, dose-related increases in basal testicular T levels which were attenuated by hCG-pre-treatment. Intratesticular administration of 20 micrograms progesterone increased testicular T concentrations 2.7-fold, but this effect was attenuated (1.5-fold) in hCG-pre-treated mice, suggesting that enzymatic lesions beyond progesterone may be involved in hCG-induced testicular desensitization. These results indicate that testicular responsiveness to hCG depends on the existing levels of gonadotropic stimulation. However, it is evident that estrogens and prolactin also influence the sensitivity of the testis to gonadotropin.